There is increasing interest in local foods among consumers in the United States and a rise in offerings of local products in restaurants. We use Zagat survey data and restaurant-speci ic menu information to estimate factors that in luence the availability of New York State (NYS) wine in 1,401 NYS restaurants. We focus on wine because its production region is clearly labeled on menus and there is a burgeoning industry in NYS. Our econometric results indicate that decor ratings, cuisine styles, certain wine list characteristics, and distance to wine regions have statistically signi icant impacts on the likelihood of NYS restaurants serving local wine.
as schools, hospitals, grocery stores, and restaurants, has also been expanding. Restaurants in particular now frequently offer locally produced foods and beverages, at least in part to cater to the increased interest in these products among their customers.
The source of increasing demand for local foods and beverages is a subject of debate. Some studies (Eastwood, Brooker, and Gray 1999 , Kezis et al. 1998 , Govindasamy, Italia, and Adelaja 2002 , Wolf, Spittler, and Ahern 2005 have found evidence that the demand comes primarily from a few select socioeconomic groups while other studies (Kolodinsky and Pelch 1997 , Onianwa, Wheelock, and Mojica 2005 , Zepeda and Li 2006 have found that income and other demographic variables often associated with af luence do not affect purchases of local food. The con licting results may be related to regional differences in consumer tastes, product availability, or problems with the survey instruments used in the studies. We aim to resolve such issues by focusing on local products served in restaurants across various price points, and we use data from an existing restaurant review guide to avoid problems commonly associated with conducting surveys.
Economic research regarding local food has primarily focused on estimating willingness to pay (WTP) by inal consumers for various types of local food products (e.g., Zepeda and Li 2006 , Darby et al. 2008 , Carpio and IsengildinaMassa 2009 , James, Rickard, and Rossman 2009 , Onken, Bernard, and Pesek 2011 . Most of this research suggests that inal consumers are willing to pay a premium for locally produced foods, but consumers have various de initions of what constitutes "local." The debate on the de inition of local has spurred another vein of research that examines consumer perceptions of the de inition of local foods and beverages.
1 For example, Darby et al. (2008) found that consumers placed similar value on (and thus did not distinguish between) foods produced "nearby" and foods produced "in the state." The authors argued that state boundaries act as natural geographical regions for consumers in de ining local. Conversely, when testing ive geographic de initions of local food, Burnett, Kuethe, and Price (2011) found that inal consumers' WTP increased as the geographic scale of the production region decreased from multiple states to a single county. As Darby et al. (2008) noted, these types of discrepancies may further complicate consumers' de initions of local when a state or county covers a large area. We endeavor to shed new light on the de inition of local by examining the presence of speci ic types of New York State (NYS) wines (red wines predominantly from Long Island and white wines produced in Long Island and the Finger Lakes region) in restaurants in speci ic locations in New York.
Little attention has been directed to understanding intermediate consumers' demand for local foods and beverages. Dunne et al. (2011) studied intermediate consumers' de initions of local food, Feenstra et al. (2011) explored supply chains in farm-to-institution interactions, and Hardesty (2008) examined channels for marketing local produce to colleges and teaching hospitals. Studies that have explored restaurant demand for local food have consisted mostly of case studies focusing on purchasing patterns (e.g., Strohbehn and Gregoire 2003) and supply chain management (e.g., Sharma et al. 2012) or involved interviews with a small number of restaurant owners (e.g., Gultek, Dodd, and Guydosh 2005, Preszler and Schmit 2009) . Gultek, Dodd, and Guydosh (2005) examined Texas restaurateurs' attitudes regarding local wine using a mail survey with 112 subjects. They found positive attitudes toward local wines overall. A wine's taste, bottle design (attractiveness), and brand characteristics had the greatest in luence on whether restaurant owners' chose to carry the wine. Price was not a signi icant factor in their results.
Our primary objective is to better understand demand for locally produced goods by restaurant owners and to determine how these intermediate consumers de ine local products. Restaurants are a particularly interesting intermediate consumer since the products they offer should re lect demand for the products by inal consumers in general. In essence, restaurants are the quintessential consumer of foods and beverages. We focus speci ically on wine because other products are composed of multiple ingredients, some local and some not, making it dif icult to determine whether a product can be appropriately labeled as local. In addition, wine is one of the best examples of a restaurant menu item for which the region of production is clearly identi ied. We focus on restaurants in NYS because there is a burgeoning wine industry there and local wines are available at many of the state's restaurants.
Our focus on wine was further motivated by the observation that, while the "locavore" 2 movement has inspired NYS restaurants to focus on local and seasonal ingredients in their cuisine, there has been no corresponding "locapour" 3 movement. Local wines have not yet received the same enthusiasm and attention among restaurateurs in NYS as local foods (Molesworth 2011) . Overall, since we are interested in the presence of local products on restaurant menus, we believe that focusing on wine will allow us to examine this question most directly.
We draw our sample of restaurants from the 2012 Zagat survey database and use the survey to identify restaurant-speci ic characteristics and expert rating scores for each restaurant. The data from Zagat is supplemented with information that we collected to describe the food and beverage items available at each restaurant. This unique data set is ideally suited to a study of determinants of local beverage demand by restaurants in NYS. We use these data to estimate how restaurant characteristics impact the presence of local wines on restaurant menus. We provide results for all of the restaurants included in the analysis and subsets of results for speci ic types of wines and for speci ic regions within the state.
Data
In recent years, there has been a sharp rise in the number of restaurant review guides available to consumers, and many are available online. Online review websites such as Yelp, Trip Advisor, and Zagat provide detailed information and ratings for restaurants across a wide range of price categories and cuisine types. Zagat's survey is a particularly rich source of restaurant ratings for locations in the United States in general and for NYS and New York City (NYC) in particular. 4 The Zagat survey data set provides numerical scores for 72 April 2014 Agricultural and Resource Economics Review restaurants in four categories: food quality, decor, service, and cost. Scores in the irst three categories are based on a 30-point scale; cost is based on the average price for a single meal, drink, and tip. In addition, Zagat provides information on the restaurant's location and type of cuisine offered plus lists any special restaurant features. We provide descriptive statistics for the Zagat data set in Table 1 . As shown, of the 5,111 restaurants listed by Zagat in NYS, we were able to retrieve food and alcoholic beverage menus for 1,530 (see Figure 1) . In that sample, 95.4 percent of the restaurants served European wine, 78.9 percent served California wine, 55.7 percent served wine from Australia and/or New Zealand, 52.2 percent served wine from Washington and/or Oregon, and 32.1 percent served wine from NYS. Of the 491 restaurants that served NYS wine, 36.4 percent served one offering of NYS wine, 43.5 percent served two to ive offerings, and 20.1 percent served more than ive offerings. Average Zagat scores (on a scale of 1-30 with 30 being best) for the restaurants in our sample were 21.8 for food quality, 18.9 for decor, and 20.4 for service. The average cost of a meal, drink, and tip was $46 and the range was $13 to $585.
Another important Zagat descriptor is the type of cuisine a restaurant serves. Previous research has indicated that restaurants strongly prefer to carry wines that complement the cuisine they serve and the type of dining experience they want to convey (Davis and Charters 2006, Gultek, Dodd, and Guydosh 2005) . Zagat separates cuisine types into 132 categories and often lists several cuisine types per restaurant. To simplify the categories in our framework, we aggregated the Zagat cuisine types into six groups based primarily on a regional orientation-standard American, new American, European, Asian, Latin American, and "other." Each restaurant was assigned to a cuisine type based on the primary type listed by Zagat. As shown in Zagat considers 44 special features for restaurants. These include physical features such as bars and patios, food-related features such as vegetarian options and speci ic food preparation techniques, and other attributes such as awards received and the presence of entertainment facilities. The average number of special features per restaurant in our sample was 2.78 and ranged from 0 to 11. We were particularly interested in two of the special features: use of natural/organic ingredients and presence of a "winning" wine list (i.e., a wine list that had received accolades from a critic in one of the various wine publications). We include those two features in our empirical model since we expect that they will impact the presence of local wines on restaurant menus. Of the restaurants in our sample, 16.5 percent offered natural/organic ingredients and 8.6 percent had winning wine lists.
We augmented the Zagat data for the 1,530 restaurants in our sample with information on their food and alcoholic beverage (beer and wine) offerings from menus we collected from their websites. We collected the number of entrees offered on the menu, the number and types of beers available, and the varietals, costs, and regions of origin for all wines listed on the menu. We restricted our data to wines sold in 750-milliliter bottles (or larger) and did not include wines available by the glass. Each wine was assigned to one of six varietal groups (white, red, sparkling, rosé, dessert, and forti ied) and either to one of four domestic regional groups (California, West Coast non-California, NYS, and non-NYS East Coast) or to one of ive international groups (Europe, Latin America, Africa, Australia/New Zealand, and other). Table 2 shows summary statistics for prices and quantities of white, red, and sparkling wines in restaurants in our sample by region. The mean price per bottle for white wines ranged from $35.55 for wines from Latin America to $58.11 for wines from Europe. Mean prices varied by region regardless of wine type, and red and sparkling wines generally have commanded higher prices than white wines. The range of minimum to maximum price is large for every region and is especially large for wines from Europe and California. The count of wines by type and by region shows that European wines are the most common in NYS restaurants, followed by California wines. For our 1,530 restaurants, there was an average of 92 bottles of wine in NYS restaurants, and the maximum number of bottles of wine per restaurant exceeded 300 in approximately 5 percent of the observations. 5 The average price of NYS white wines was $41.79 (ranging from $17.00 to $102.54), and the average number of NYS white wines per restaurant menu was 0.69 bottles (ranging from 0 to 38 bottles). The average price of NYS red wines was higher at $52.57 and average number of bottles per restaurant was 0.59. For NYS sparkling wines, the average price was $59.04 and the average number of bottles per restaurant was 0.08. Overall, the price range for NYS wines was among the narrowest but the range of the number of offerings was in line with ranges observed from many of the other regions other than Europe and California.
Methodology
Our framework uses the Zagat data and restaurant-speci ic menu information to identify factors that in luence restaurants' demand for local wine. We use data for the 1,401 restaurants in NYS that served wine and had a full set of scores in the Zagat survey. Our model considers the impact of reputation (using the Zagat scores), cuisine types, restaurant attributes, characteristics of the wine menu, and the restaurant's location.
Because we are ultimately interested in demand for local wine by restaurants, our conceptual framework relies on a multimarket modeling approach that allows us to explore links between the items on a restaurant's menu and procurement activities in the restaurant business. Restaurants use food ingredients, beverages, and various durable and intangible goods as inputs in production of products that they sell to inal consumers. Restaurant owners consume these inputs as they develop their brands and expand their customer bases. This is particularly true when restaurant owners develop wine lists (Berenguer, Gil, and Ruiz 2009) . Therefore, we consider restaurant demand for local wine as a derived demand that is in luenced by conditions in related input and output markets.
Our conceptual framework follows work by Muth (1964) and subsequent multimarket models that have been widely used in agricultural economics to study a range of issues (e.g., Gardner 1975, Alston, Norton, and Pardey 1995) . We adopted the simplest model-one output and two input factors of production. The output is the restaurant meal and dining experience; the inputs are local wine and an index of all other inputs, which include intangible goods (such as reputation scores), durable goods (such as the building and location), and nondurable goods (such as foods and other beverages purchased).
We modi ied the model used in Muth (1964) slightly. We use superscript l to describe the input market for local wine and superscript k to describe the market for all other inputs. Equation 1 shows that consumer demand for the output, denoted as Q, is a function of the price in the output market, which is denoted by P. Equation 2 shows that production of the output is a function of the quantity of each input. Demand for input quantity X m when m = (k, l) and each factor is paid the value of its marginal product is shown in equation 3. Equation 4 shows the factor supply for input m.
By totally differentiating equations 1 through 4 and converting them to elasticities in equations 5 through 8, we formulate a system of equations that can be used to examine proportional changes in prices (denoted by E(P) and E(W m )) and proportional changes in quantities (denoted by E(Q) and E(X m )) in a multimarket setting. The model relies on parameters to describe the demand elasticity for the output (η), supply elasticities for the inputs (ε m ), and cost shares for the inputs (s m ). With this system of equations, we can simulate how 
demonstrates that the derived demand for each input can be in luenced by changes in demand for the output product as well as by changes in supply conditions in the input markets. In our case, the restaurant meal and dining experience is the output. The input of interest is local wine, X l , and the other input, X k , includes a variety of other factors used to produce the restaurant meal. Changes in demand for the output can be impacted by a restaurant's reputation, including expert ratings of the restaurant. Changes in supply for the other inputs are driven by restaurant-speci ic attributes, food ingredients, and beverage choices (other than local wine). We collected data for these variables and consider their impact on the derived demand for local wine by restaurants in our empirical model.
We employ two modeling strategies to examine derived demand for local wine i by restaurant j, denoted as X l ij . First, we use a binary logit model to assess determinants that in luence a restaurant owner's decision to offer local wine. Second, because we hypothesize that the degree to which a restaurant owner includes local wine on the menu is important, we use a count model to estimate how the determinants impact the number of local wines offered. Speci ically, we use a zero-in lated Poisson (ZIP) model because it is designed to be used with data sets that have a large number of zero observations. By providing results from both a logit model and a count model, we present a more complete analysis of the determinants of derived demand for local wine by restaurants.
Equation 9 outlines our empirical speci ication. We estimate the restaurant owner's decision to offer local wine-the derived demand for local wine by restaurant owners. In the logit model, X l ij equals 1 if local wine is offered and 0 otherwise; in the count model, X l ij equals the number of local wine offerings on the menu. Variables for the determinants in the model describe the restaurant's reputation (R i ), attributes of the restaurant and its region (A i ), the types of cuisine offered (C j ), and attributes of the restaurant's wine list (B j ).
In equation 9, λ i is a vector of parameters that describe the effect of the restaurant's reputation with variables representing the four Zagat survey scores (food, decor, service, and cost). γ i represents a vector of parameters describing the effect of restaurant and regional attributes. The restaurant attributes are the selected Zagat-de ined special features, and the regional attribute is a dummy variable that de ines the location of the restaurant. We use dummy variables to identify the region as upstate New York, Manhattan, or Long Island, and each is considered relative to the other four boroughs of NYC (Brooklyn, the Bronx, Staten Island, and Queens), which we refer to as the outer boroughs. Five dummy variables describe the restaurant's cuisine type (standard American, European, Asian, Latin American, and other), and each is considered relative to new American cuisine, which is omitted. The vector δ j represents the parameters that describe the effect of cuisine type on local wine demand by restaurants. Lastly, ϕ j is a vector of the parameters that characterize the effect of a restaurant's wine list on its demand for local wine. The vector B j includes information from wine lists that describes the number of offerings of the six wine types (white, red, sparkling, rosé, dessert, and forti ied) at the restaurant and the number of offerings of domestic wines produced outside NYS. Lastly, μ ij is the overall error term, which is assumed to follow a normal distribution with mean zero.
Results and Discussion
Our baseline results come from the logit and count (ZIP) models. In addition, we estimate logit models that compare demand for red and white wine from NYS and examine demand in speci ic NYS regions. In all of the model speci ications, we estimate the effects of restaurant reputation and meal price (via Zagat scores), cuisine group, restaurant attributes, wine menu details, and regional attributes on the derived demand for wine by restaurants. Table 3 presents the baseline results from data for the 1,401 restaurants in NYS that made menus available online and had Zagat scores for all four of the restaurant reputation categories. The results are reported for the logit model that estimates the presence of local wines on a restaurant's menu, associated marginal effects from the logit estimation, the ZIP speci ication that estimates the number of offerings of local wines on a restaurant's menu, and marginal effects for the ZIP model.
Overall, the results in Table 3 show that Zagat's decor rating is the only reputation variable that has a statistically signi icant effect on restaurant demand for local wine. The marginal effect for that rating is 0.0137 in the logit model, indicating that a one-point increase in the rating leads to a 1.3 percent increase in the likelihood of a restaurant serving NYS wine. The marginal effect in the ZIP model is 0.0689, indicating that a one-point increase in the rating leads to a 6.9 percent increase in the likelihood of offering an additional NYS wine. These results suggest that restaurants with higher decor rankings may be more likely to pay close attention to details and that those types of restaurants are more likely to place local wines on their menus. In the ZIP model, the marginal effect for the Zagat food quality rating is also positive and statistically signi icant. The marginal effects for all of the cuisine types are negative, indicating that restaurants that primarily offer new American cuisine (the omitted category) are the most likely to include local wines on their menus. The marginal effects are most negative for European and Asian cuisines, so NYS restaurants offering those cuisines are least likely to include local wines. The number of Zagat's special features given to a restaurant and captured as restaurant attributes in our analysis is signi icant in the logit speci ication but not in the ZIP model. Results from both models show that restaurants that offer natural and organic foods have a greater number of offerings of local wines. The marginal effects for variables for wine menu attributes show some interesting patterns.
6 Demand for local wine by restaurants increases with the number of white wines, sparkling wines, dessert wines, and total domestic (non-NYS) wines selected. Restaurant demand for local wine in NYS decreases as the total number of red wines available on a menu increases. We take a closer look at the differences for local red and white wines in a later part of the analysis. The logit results for the regional dummy variables show that restaurants in upstate New York and on Long Island are more likely than restaurants in the outer boroughs of NYC to include local wines on their menus. Not so, however, for restaurants in Manhattan. We explored some of these regional differences with additional model speci ications.
From the baseline results, we ind that the number of white wines on a restaurant's wine list has a positive effect on the restaurant's demand for local wine while the number of red wines on the wine list has the opposite effect. This result is intuitively appealing because NYS is better known for its white wines. However, a further analysis that focused on NYS red and white wines separately produced somewhat different results. We present the results of that analysis in Table 4 . The irst column replicates the original results from Table 3 for NYS wines. The last two columns report results when the presence of NYS white wines and NYS red wines are the dependent variable. Many of the results 
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in this analysis for white wine are similar to the baseline model, but the marginal effect of the Zagat decor score is not statistically signi icant for NYS red wine. The most notable result in Table 4 is for regional attributes. NYS white wines are more likely to be offered in upstate restaurants than in restaurants in the outer boroughs, and both white and red NYS wines are more likely to be offered in Long Island than in the outer boroughs. There is no statistically signi icant effect for NYS wine in Manhattan. Since the Long Island region produces some white wine and the majority of NYS's red wine, this result suggests that "local" may be quite narrowly de ined by restaurant owners. Because we see a positive coef icient for red wine in the Long Island region and no similar effect for red wine in the upstate region, we infer that demand for local red wine (from Long Island) diminishes outside of the Long Island region. Thus, de ining "local" as within a state may not accurately re lect consumers' de inition of the term, and restaurant owners may associate "local" with a much smaller subregion of a state. Table 5 reports the results of a restricted model that examines demand for local wine among owners of restaurants in the NYC metropolitan area (Manhattan, the Bronx, Brooklyn, Staten Island, and Queens). Approximately two-thirds of the observations in our sample are from this area, 7 and many winemakers in NYS and elsewhere are keenly interested in selling their wines to restaurants in NYC generally and in Manhattan especially (Preszler and Schmit 2009) . We ind that the coef icient on the Zagat decor score for Manhattan restaurants remains positive and is statistically signi icant. In addition, the marginal effect for the Zagat cost variable is negative and 7 Of the 1,530 Zagat-rated restaurants in NYS with menus available online, 848 were in Manhattan and 198 were in the four outer boroughs. Of the 1,401 restaurants used in our analysis, 779 were in Manhattan and 159 were in the four outer boroughs. Notes: Standard errors are in parentheses. *** p < 0.01, ** p < 0.05, and * p < 0.1. We do not provide the results for restaurant attributes here, but they are available from the authors upon request.
statistically signi icant, which suggests that NYS wines are less likely to be available in the more expensive Manhattan restaurants. The effects for cuisine types and wine menu attributes are generally the same as those in the baseline analysis. Restaurants serving new American cuisine are most likely to include local wines on their menus, and a larger number of white, sparkling, dessert, and domestic wines on a menu increases the likelihood of inclusion of local wines. For restaurants in the outer four boroughs, the Zagat score for service is inversely related to restaurant demand for local wine, suggesting that relatively casual restaurants in this region are more likely to offer local wines. The coef icients for European and Asian cuisine are more negative than the baseline estimates and the estimates for Manhattan (and remain statistically signi icant). Although the wine menu attributes are not signi icant in the outer borough model, the total number of domestic wines offered positively in luences restaurant demand for local wine.
Summary and Industry Implications
While there has been much work examining preferences for local products among inal consumers, little attention has been given to intermediate consumers of local foods and beverages. Restaurants are intermediate consumers, and we argue that the foods and beverages they procure provide an excellent proxy for the products that inal consumers prefer. Our research contributes to the literature on demand for local products by collecting detailed data on restaurants in NYS and identifying factors that in luence derived demand for local wine by restaurants. We tap the Zagat database, which includes standardized restaurant quality scores and additional information about restaurants in a variety of locations that offer a wide range of types of cuisine and price points. Wine is an ideal subject for research on local foods because of its relatively limited ingredients and well-de ined regions of origin, which are included in restaurant menus. Furthermore, NYS is a useful region to study given the size of and rising acclaim for its wine sector. Using data for 1,401 restaurants, we estimate the effect that restaurant characteristics (reputation, location, and other attributes) and product characteristics (cuisine type and wine menu details) have on derived demand for local wine by restaurants in NYS. Our analysis also uses information about restaurants' demand for local wine to shed new light on how intermediate consumers de ine products as local. Overall, our results indicate that restaurants' decisions to include NYS wines on their menus increased with higher Zagat decor scores, cuisine categorized as new American, the Zagat restaurant feature related to natural/organic foods, location, a higher count of domestic (non-NYS) wines, and higher counts of white wine, sparkling wine, and dessert wine. The presence of NYS wines decreases with the number of red wine offerings on the menu. A menu that includes natural and organic offerings may signal that the restaurant is more likely to include local food (and beverages) as well. Our results for wine list attributes suggest that local wine is more likely to be found on the menu when the wine list includes many wines that are similar to ones produced in NYS and many domestic wines. Finally, it appears that location matters and that demand for local wines has a limited reach. Our results indicate that the probability of a restaurant including local wine is greatest in the subregions that produce wine. We ind that restaurants in Long Island-a region that produces some white wines and the majority of New York's red wines-are most likely to include local white and red wines. In other regions, demand for local red wines is not apparent.
Our results have important implications for nascent wine production regions in New York and other states. The Zagat decor score is the only reputation variable that has a consistent positive effect on demand for local wine, and we interpret the decor rating as an indicator of a restaurant's ambiance and attention to detail. Thus, restaurants that score highly in this category are more likely to place local wines on their menus and are a market that can be targeted by marketers of local wine. Cuisine type also appears to play a large role in whether restaurants offer local wines. Marketers of local wines should consider targeting restaurants that serve styles of new American cuisine that complement local wines. Our results also suggest that restaurants that serve primarily European or Asian cuisine are less receptive to local wine. Restaurants that generally offer a large selection of white wines and/or domestic wines tend to include local wines as well. Regionally, restaurants in Long Island, the predominant region of red wine production in NYS, are likely to list NYS red wines on their menus, but restaurants in other regions of the state do not exhibit demand for NYS red wines. Thus, the location of the restaurant matters; the "local" effect is highly focused geographically and may not extend across a large state like New York. We also ind that upstate restaurants are relatively more likely to include local white wines, which are the dominant type of wine produced in that region. Demand for local wines by restaurants in Manhattan is particularly sensitive to the decor quality score and presence of red wines on the menu.
The results of this study improve our understanding of demand for locally produced wine by NYS restaurants and offer useful guidance for industry stakeholders. We identify key determinants of demand for local wine by restaurants and generate a novel database and framework for assessing demand for local products by restaurant owners-intermediate consumers who are often overlooked in agricultural economics studies despite being substantial purchasers of foods and beverages. Finally, our results indicate that consumers' de initions of "local" may be considerably narrower than the ones typically used by policymakers and food marketers.
